The nonlinearity in any rate of current account deficit is an important task of research because of the socalled Regime Switching Models: TAR, SETAR, Markov Switching Model, etc. Usually, the behavior of time series exhibit breaks is associated with structural changes in government policy or financial crises. In the present research it is used as an example the calculated data about the rate of current account deficit to the Bulgarian Health and Care National Product. The series are hard to be modeling because of the structural change of the government policy about the Bulgarian Health and Care National Product. The basic hypothesis that is tested in the conducted research is that when there is a case of changes in the time series in their structure it is impossible the principles of linearity assumption to be applied. In the traditional econometrics as a science the linearity is an important assumption but there are practical evidences in which most of the time series do not provide this assumption. These cases of such time series behavior are called nonlinearity series. It is important to test the linearity assumption because of the differing between the ways of modeling the series in the case of linearity and nonlinearity using the date of the rate of current account deficit to the Bulgarian Health and Care National Product. If any series do not provide the linearity assumption and also have change in the structure then the case can be modeling with TAR, SETAR or Markov Switching Model. We provided the research by questioning whether there is nonlinearity in the rate of proportion of current account deficit to the Bulgarian Health and Care National Product and it is experienced with four nonlinearity tests: Kaplan Test, McLeod-Li test, BDS Test and Tzay Test.
INTRODUCTION
The Health and Care organization and management is an important socio and economic activity in many countries around the world. The hospital sector in Bulgaria has traditionally been marked by overcapacity but there are real evidences for further growth. In the contemporary conditions the Bulgarian Health and Care National Product is provided by 321 hospitals with a total of just below 50 000 beds. The investments for the regional hospitals depend mostly on the local municipal budgets, which usually are limited and differ according to the municipality council annual decisions for this kind of capital investments. The Bulgarian public university multi-profile hospitals for active treatment usually concentrate the capital investment in the inpatient sector. In 2018, the consolidated fiscal programme of the health care system has made state investigated expenditures amounting to BGN 80, 9 million (€ 41.4 million) , out of which BGN 58, 8 million (€ 30, 06 million) were financed by the government budget, BGN 3,7 million (€ 1,89 million) from the Bulgarian National Health Insurance Fund (BNHIF), BGN 9,5 million (€ 4,86 million) from the municipalities, BGN 8,5 million (€ 4,34 million) from other international programmes and BGN 0,2 million (€ 0,1 million) from European sources. In comparison to 2017, the total capital was more than twice as high, amounting to BGN 185, 3 million (€ 94, 72 million) . The biggest share, BGN 133, 9 million (€ 68, 44 million) was financed through the EU-funded Operational Programme "Regional Development"; BGN 34 million (€ 17,38 million) came from the state budget and BGN 14,2 million (€ 7,26 million) was provided by the Bulgarian municipalities.
Usually the structural changes in the government policy are characterized with the specific reaction on the behavior of time series exhibit break. In the present experimental research, it is used as an example the Bulgarian government policy about the Health and Care National Product according to the financial crises. It is difficult to predict the exact modeling of the series because of the structural change. When there are any changes in the structure the linearity assumption is improper to be used in this case. Linearity is an important assumption in traditional econometrics but in the practice most of the series does not provide this assumption. These series are called nonlinear series. It is important to determine the linearity assumption because it is different to modeling the series in the case of linearity and nonlinearity.
In geometry, linearity refers to Euclidean objects: lines, planes, (flat) three-dimensional space, when looked at closely enough it looks like a plane, and from a far enough distance it looks like a point. In algebra, we define linearity in terms of functions that have the property f(x+y) = f(x)+f(y) and f(ax) = af(x). Nonlinearity is defined as the negative of linear. This means that the result f may be out of proportion to the input x or y. Thus, the fundamental simplifying tools of linear analysis are no longer available: for example, for a linear system, if we have two zeros, f(x) = 0 and f(y) = 0, then we automatically have a third zero f(x+y) = 0. This is called the principle of superposition. Also, it means to be given many solutions from a few variables.
To explain the meaning of "non-linearity" first we must explain what the linearity means. In the literature there is lots of explanation of linearity. In the different sources the term of linearity is defined in two main subjects; linearity on variables and linearity on parameters (Walter, 2004) .
In econometrics, one of the definitions of linearity is "the power of all parameters (variables) in the model must be 1 and also parameters (variables) shouldn't be the power of other parameters".
If a series does not provide the linearity assumption and also have change in the structure then it can be modeling with TAR, SETAR or Markov Switching Model. These models are called as Regime Switching Models. The regime switching model combines several sets of model parameters (coefficients) into one system, and which set of parameters should be applied depends on the regime the system is likely in at certain time.
In the present research we questioned whether there is nonlinearity in the rate of proportion of current account deficit to the Bulgarian Health and Care National Product. For this aim detecting the nonlinearity with nonlinearity test such as Kaplan Test, McLeod-Li, Tzay and BDS will be used.
METHODOLOGY
It is important in this part of the research to discuss the linearity tests. In the econometric literature there are more than 10 tests for determining the linearity. The main approach of these tests is after removing the deterministic components from the series, and then trying to find a nonlinear relation between residuals. In below some of these tests are explained. This topic has been already studied by Potter (1999) "Successful nonlinear time series modeling would improve forecasts a produce a richer notion of business cycle dynamics than linear time series models allow. For this to happen two conditions are necessary. First, economic time series must contain nonlinearities. Second, we need reliable statistical methods to summarize and understand these nonlinearities suitable for time series of the typical macroeconomic length" (Potter, 1999) .
between points in an m-dimensional reconstructed space with the distances between their images. The Kaplan's test statistic K is the average of the values of the distances of the images when the distances between the original points are small enough and, under the hypothesis of determinism ( ). This K statistic is calculated using a linear regression. This procedure involves the generation of a linear stochastic process surrogated for the original time series. With these surrogate series one can estimate the expected values for the K statistic under the hypothesis of linearity (KS). The hypothesis of linearity is rejected if the value of the test statistic from the surrogates is never small enough relative to the value of the statistic computed from the original data (K<KS).
McLeod-Li Test
As it is understood from it is name the test was proposed by McLeod and Li in 1983. In this test the authors proposed that if there is a statistically significant autocorrelation in square of residuals which obtained from a linear equation.
McLeod-Li test is used to check if there is presence of nonlinearity in variance. The test uses the squared residual of the prewhitened time series, showing that under the null hypothesis of linearity (concretely variance linearity), the autocorrelation function should be zero in all time lags. Under that null hypothesis, for a lag big enough, the statistic
r is the estimated autocorrelation function for the squared residual.
The linear serial dependence is removed from the data through a pre-whitening model in the following way: Firstly, we fit an AR(p) model to the sample data for values from p = 0 to p = 12. The optimal lag is chosen to minimize the Schwartz criterion (SC) and Akaice Info Criteria (AIC). The Schwartz criterion is known to be consistent for AR(p) order determination under the null hypothesis of a linear generating mechanism compared to alternative choices (Brock, Hsieh, LeBaron, 2011; Cromwell, Labys, Teraza, 2014) . The residuals of the AR(p), {et}, which are by construction serially uncorrelated, are then tested for non-linear independence using each of the procedures. Other specifications such as ARMA or GARCH could be used as an alternative pre-whitening model. This test for ARCH effects was proposed by McLeod and Li (1983) (McLeod, 2013а ) based on a suggestion in Granger and Andersen (1978) (Hinich, Patterson, 2015) . It looks at the autocorrelation function of the squares of the prewhitened data and tests whether x is estimated by:
Under the null hypothesis that x is an independent and identically distributed (i.i.d) process McLeod and Li show that for fixed L
is asymptotically a multivariate unit normal. Consequently, the usual Box-Ljung statistic (4)
under the null hypothesis of a linear generating mechanism for the data (Ashley, Patterson, 1998) .
Engle LM Test
The Engle test which detects ARCH disturbances is based on the same idea with McLeod-Li test but it uses the determination coefficient 2 R of an auxiliary regression of the equation: 22
Bollerslev (1986) suggests that it should also have power against GARCH alternatives (Granger, Terasvirta, 2013; Hinich, Patterson, 2015) . Since it is a Lagrange Multiplier test, the test statistic itself is based on 2 R of an auxiliary regression, which in this case can be defined as: 
BDS Test
The BDS test was suggested by Brock, Dechert, & Scheinkman 1987 (Barnett, Gallant, Hinich, Jugeilges, Kaplan, Jensen, 1995 . It is a test of independence, but it can be used to produce indirect evidence of nonlinearity if all linear dependence has already been removed. Under the null hypothesis of i.i.d., the authors derive a statistic which depends on the embedding dimension m that follows asymptotically the standard normal distribution.
The BDS test is employed to throw some additional light on to the features of data generating process. The applied way is the same. If the linear structures removed from the series by ARMA models so that the residuals cannot be distinguished from white noise realizations by traditional time series diagnostics. There will be still any nonlinear structures left which will prove to be statistically significant.
The test uses the correlation function which is based on all possible comparisons of m-dimensional vectors (lags of series), such as
, or of observations of a considered time series.
The BDS statistic tests the null hypothesis that the elements of a time series are independently and identically distributed (IID). For a time, series which is IID, the distribution of the statistic: The test statistic is asymptotically standard normal under the null of whiteness. The null is rejected if the test statistic is absolutely large, (say greater than 1.96). If the null hypothesis of IID cannot be accepted this implies that the residuals contain some kind of hidden structure, which might be non-linearor even chaotic.
BDS has its origin in the empirical literature on testing for low-dimensional chaos in economic and financial data. Suggested among other tests for non-linearity by Lee et al. (1993) this test seems to have reasonable power, but only in samples of at least 200 observations. That is not our case, nor the case of most macroeconomic series, unless monthly data are available for a long time. Nevertheless, this test is used in Altug et al. (1999) and in Stanca (1999) , which have only quarterly data.
Tzay Test
This test was suggested by Tzay (1986) (Tzay, 2016) . It is a generalization of the Keenan (1985) 
CALCULATING THE DATA, EXAMINING THE MODELS, NONLINEARITY AND OBTAINING THE RESULTS OF THE PRESENT RESEARCH
In the present research we analyzed the rate of current account deficit to the Bulgarian Health and Care National Product. The obtained results are from a monthly data between 2004.12-2018.12. In Figure 1 are graphically represented the results from the tests series. The date was calculated by the mathematical programs E -views 6.4, Rates 6.0 and Math Lab by which was detect the type of series.
Fig. 1: The results from the tests series
After purifying the deterministic events from the series, the view of the series is given in Figure 2 . With no constant we calculated and obtained the results as shown on Table 1 : With constant we calculated and obtained the results as shown on Table 2 : Examining the models and the presence of nonlinearity by Kaplan Test
We make the suggestions that the null hypothesis indicates whether the series are linear and the alternative hypothesis indicates that the series are nonlinear and these are defined as fallowed: The criterion to reject the null hypothesis is that the test statistic value will never smaller than minimum value of the surrogates' data. Reject the null hypothesis for all level of embedding dimension. Table 3 shows minimum, mean, standard deviation, embedding dimension, test statistic, and conclusion of the Kaplan test statistic. As shown in Table 3 the linearity assumption is rejected. ...
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If there is no linearity, all the coefficients are becoming equal to zero, that is:
And the hypothesis can be tested using standard F-test and for AR(1) model, the calculated F-statistics are given below: F-statistic: 6,355307; Prob (F-statistic): 0,012658
In this case the linearity assumption is rejected and it can be said that there is nonlinearity in the series.
The coefficient obtained from the test is differing from 0 so that it can be seen that there is nonlinearity.
Examining the models and the presence of nonlinearity by the BDS Test.
In BDS test the null hypothesis says that the examined series is iid so that the hypotheses are constructed as fallowed:  H 0 : Error terms are iid;  H 1 : Error terms are not iid. As a result, that we conclude that null hypothesis is not rejected for all level of embedding dimension and epsilon level.
1. Test statistics is calculated from the time series which is shown in point 3.
2. Create 100 obtained data, which is random linear time series has the same mean, variance and autocorrelation function with the time series, test statistics are calculated for these surrogates.
3. Linearity is rejected, if the value of the test statistic from the time series is not smaller than the test statistic computed from the obtained data.
Examining the models and the presence of nonlinearity by the Tzay Test
In the Tzay test in all cases except the 3 threshold and the delay for 3 and 4, all test statistics shows that the series is linear. 
CONCLUSION
The Bulgarian Health and Care product as a complex socio-economic "phenomenon" has multilateral significance. Generally, this can be characterized by its meaning of a "healthy importance" -it grows with the development of industrialization and urbanization, with the stress and immobilization characteristic of the lifestyle and labor activity of the contemporary society. This is as a result of the active lifestyle of living that the "modern man" has the opportunity to improve the functional health state of his organism (Sotirov, Sakakushev, Koriykov, Georgiev, Zhel, Popesku, 2010a) .
To conclude, we can say that rate of current account deficit to the Bulgarian Health and Care National Product between 2004.12 and 2018.12 can be characterized by the followed conclusions:
 It has a nonlinear deterministic behavior with some level of noise;
 Testing the series with the McLeod-Li test resulted the series is nonlinearity;
 Testing it with the BDS test only the third embedding dimension is nonlinear with all types of .
 Testing it with the Kaplan test the obtained series is nonlinear  Testing the series with the Tzay test it can seem that the series is linear except 3 thresholds and for the delay 3 and 4.
Although the tests examine the different types of nonlinearities the result is neither the series is linear or nonlinear. The type of nonlinearity is not the same at all series.
As a result, we conclude that, because of the different nonlinearity structure of the series, it must be used more than one nonlinearity test to arrive the true conclusion. Besides it is necessary to modeling that the series is linear or nonlinear. If the series is linear, it is suitable to use linear models such as AR, MA, ARMA models and if the series is nonlinear, it is suitable to use nonlinear models such as Threshold AR, Markov Switching or Self Exciting TAR models.
